Evidence that glucokinase regulatory protein is expressed and interacts with glucokinase in rat brain.
Our previous description of functional glucokinase isoforms in the rat brain has opened new questions concerning the presence of glucokinase regulatory protein in the brain and the functional role of its interactions with glucokinase. In this study, we found glucokinase regulatory protein mRNA in rat brain, pancreatic islets and liver. In addition, we found two other variant splicing isoforms, both identified in hypothalamus, pancreatic islets and liver. In situ hybridization studies revealed the presence of glucokinase regulatory protein mRNA, the highest number of positive cells being found in the paraventricular nucleus of the hypothalamus. Glucokinase regulatory protein gene expression gave rise to a protein of 69 kDa mainly in nuclear and soluble cell fractions. Glutathione S-transferase protein fused either to rat liver or human pancreatic islet glucokinase were able to precipitate glucokinase regulatory protein from liver or hypothalamic extracts in the presence of fructose-6-phosphate, the amount of protein co-precipitated being decreased with fructose-1-phosphate. These findings suggest that the presence of glucokinase and glucokinase regulatory protein in the rat brain would facilitate the adaptation of this organ to fluctuations in blood glucose concentrations, and both proteins may participate in glucose-sensing and metabolic regulation in the central nervous system.